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shown to be mutagenic in Salmonella. In this test, CSC seems to possess 
frameshi ft mutagens that require metabolic activation, and the majority of 
the mutagenic activity resides in the basic fraction. A small amount of 
activity is in the acidic fraction, and very little is in the neutral frac¬ 
tion. Recent work indicates that the BP content accounts for little of the 
mutagenic activity of CSC. However, pyrolysis products of amino acids may 
account for nearly 50" of the mutagenic activity of CSC as detected in 
Salmonella. Additional work indicates that the specific mutagenic activity 
of CSC is similar for low or high tar cigarettes, and that filters do not 
remove much mutagenic activity. The specific mutagenic activity of tobacco 
products is: cigar > cigarette > pipe. CSC and the urine of smokers have 
been shown to induce SCEs in the absence of metabolic activation, and some 
studies have shown that smokers have a greater frequency of SCEs than do 
nonsmokers. The gas phase of cigarette smoke has been shown to induce SCEs 
in human lymphocytes, which contain metabolic activation enzymes. The gas 
phase of cigarette smoke has Induced reciprocal mitotic recombination and 
petites in yeast; and CSC and cigarette smoke have induced mitotic gene 
conversion and reverse mutation in yeast. Cigarette smoke also has been 
shown to induce reciprocal mitotic recombination In yeast. CSC is also 
mutagenic in the fungus, N. crassa, in the presence or absence of S9, and 
potent direct-acting mutagenic activity was found in a PAH-containing 
fraction and a basic fraction; however, an acidic fraction was not muta¬ 
genic. CSC and cigarette smoke have induced sex-linked recessive lethals 
in Drosophila, and CSC is mutagenic in mammalian cells. There are a few 
reports of sperm abnormalities in smokers, and smoking mothers experience 
increased numbers of spontaneous abortions, and their live-born children 
have a reduced birthweight. There is also the possibility that children of 
smoking mothers incur an increased risk of congenital defects; however, 
this point requires further study. CSC and cigarette smoke have been shown 
to induce cell transformation, and CSC has transformed fetal cells that 
were exposed in utero. CSC and cigarette smoke have induced cancer in 
laboratory animals. In conclusion, cigarette smoke has been shown to 
induce somatic cell mutations that may lead to cancer, and it may Induce 
germ cell mutations that could cause heritable defects. 
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CIGARETTE SMOKING AND MORTALITY RATES: EPIDEMIOLOGICAL AND PATHOLOGICAL 
EVIDENCE. L. Garfinkel, American Cancer Society, 4 West 35th Street, New 
York, NY 10001. 

Evidence is presented on the relationship between cigarette smoking and 
death rates from the American Cancer Society’s (ACS) prospective study, 
1959-1972. Mortality rates for total deaths increase with the number of 
cigarettes smoked per day, compared to nonsmokers. Similar increases are 
shown for coronary heart disease and a number of other diseases including 
lung cancer. The rate of lung cancer increases steeply with the amount of 
cigarette smoking until it is 18 times as great for those who smoked 40+ 
cigarettes a day compared to those who never smoked. Supplementary evi¬ 
dence of the effects of cigarette smoking have been obtained from autopsy 
studies. Cellular changes preceding invasive cancer are seen in direct 
proportion to the nunber of cigarettes smoked per day before death. 
c.pi<iemioiogic ana pacnoiogic evidence aemonscrace tnat ex-cigarecte smoxers 
have lower mortality rates than those who continue to smoke. Mortality 
rates in relation to tar and nicotine content of cigarettes were also 
investigated. Smokers of low tar/nicotine (T/N) brands had death rates for 
total deaths averaging 16$ lower than high T/N smokers. The lung cancer 
death rate of low T/N smokers was about 26$ less than high T/N smokers. 
These findings were confirmed in a study of changes in the tracheobronchial 
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